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Background: Childhood and adolescent overweight is a recognized public health concern as the prevalence is
already high and continues to increase. The purpose of this study was to examine the relationship between
socioeconomic status (SES) and overweight status by gender among Korean children and adolescents.
Methods: The data used in this study were taken from the 2009 Korean Survey on the Obesity of Youth and
Children. Underweight individuals (n = 1,010) and children and adolescents whose age, height, or weight
information was missing (n = 591) were excluded from the data set, resulting in a total of 8,555 subjects who were
included in this analysis. Subjective SES, parental education level, parental occupational status, and family structure
were used to measure parental SES. Chi-squared tests were used for univariable analysis and multiple logistic regression
analysis was conducted for multivariable analysis.
Results: After adjusting for subject’s characteristics including gender, age, parental interest in weight management of
children, parental body shape, economic status variables that significantly influenced childhood overweight were
identified. Low economic status increased the probability of childhood overweight (odds ratio, 1.3; 95% confidence
interval, 1.1-1.5).
Conclusions: There is an inverse association between parental SES variables and the overweight status of children and
adolescents. Additionally, parental body shape is an important factor that influences childhood and adolescent
overweight.
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Overweight in children and adolescents is considered to
be a significant global public health concern as the
prevalence is already high and continues to increase. As
shown in recent studies, during the past 30 years, over-
weight had more than doubled in children and tripled in
adolescents [1,2]. In 2010, over one third of children and
adolescents were obese [2]. Similarly, from 1997 to 2005,
the prevalence of overweight among all children and* Correspondence: snukyd1@naver.com
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unless otherwise stated.adolescents increased by 70% in South Korea [3]. These
figures are alarming, since overweight heightens the risk
of adverse physical health outcomes, causes negative
psychosocial consequences, and increases the likelihood
of excessive weight in adulthood [4]. In this regard, the
prevention of overweight in children and adolescents
is essential and requires an understanding of possible
causative factors.
Over the years, the influencing factors in the develop-
ment of overweight, genetic, environmental, lifestyle, and
socioeconomic variables have been discussed [5]. Recently,
important parental characteristics that might impact child-
hood and adolescent overweight have been recognized as
influential risk factors; namely, a combination of genetic,. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
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identified. For instance, having parents, especially mothers,
who were overweight, increased the risk of children being
overweight [6,7]. Children with two obese parents also had
a higher risk of being obese than those with one or no
obese parents [8]. In reality, with regards to the association
between parental overweight and childhood overweight by
gender, findings are conflicting. Some studies found differ-
ent association in parental overweight between boys and
girls, whereas others did not [9].
Parental socioeconomic variables are also known to
increase the risk of childhood and adolescent overweight.
An inverse correlation has been found between childhood
overweight and parental education, occupation, and
income levels in most studies since 1989 [10]. Adolescents
with parents from a lower socioeconomic status (SES)
have poorer diets and engage in less physical activity than
adolescents with parents from a higher SES [11], which
may partially explain this association. In addition, examin-
ation of the association between childhood overweight
and SES has revealed that the inverse association between
parental education and overweight is more consistent than
parental occupation or income [10]. Furthermore, the
SES-childhood overweight association was consistent be-
tween genders: an inverse relationship was identified [10].
Although the importance of childhood and adolescent
overweight and its association with parental SES has been
recognized, little research has been conducted, and most
results have been inconsistent. Previous studies regarding
adolescent overweight have utilized unrepresentative sam-
ples and have merely analyzed traditional socioeconomic
variables such as income and education level of parents,
leading to inconsistent results [12,13]. In order to develop
effective prevention and treatment programs for adoles-
cent overweight, identifying the modifiable determinants
of socioeconomic variables is necessary.
The purpose of the present study is to examine the rela-
tionship between parental SES and overweight in Korean
children and adolescents through analysis of nationally
representative data.
Methods
Data source and study samples
The data utilized in this study were taken from the 2009
Korean Survey on the Obesity of Youth and Children
conducted by the National Youth Policy Institute (NYPI).
The entire population for this survey was nationwide stu-
dents from the fourth grades in elementary school to high
school. The study sample was chosen by stratified cluster
sampling. The entire population was classified by the
school level (elementary, middle, high school) according
to the “2008 Statistical Yearbook of Education,” which was
the sampling frame, and then the population was stratified
by 12 administrative districts. At the first stage, schoolswere chosen with a selection probability proportional to
the number of students in each district. At the second
stage, one classroom within each of the selected schools
was randomly chosen. All students within the selected
classroom were eligible to participate. After obtaining a
written consent from the principal of one’s school and
legal guardian, face to face interviews were carried out by
educated interviewers who used structured questionnaires.
These interviews were conducted between June and
September of 2009. The samples’ response rate was 93.9%.
A total of 10,156 students participated in the survey.
We analyzed 8,555 subjects, excluding 591 children
and adolescents with missing data on age, height, or
weight and 1,010 individuals with low body weight since
this study focused on overweight. Because this study was
based on information from the 2009 Korean Survey on
the Obesity of Youth and Children by the NYPI that was
comprised of thoroughly deidentified secondary data re-
leased to the public for research purposes [14], this
study was exempt from full review by an ethical commit-
tee at the Eulji University (EU12-18).
Variables
Body mass index (BMI) is a widely used measure of
adiposity that is calculated as weight in kilograms divided
by height in meters, squared (kg/m2). The height and
weight variables were self-reported. To define childhood
overweight by BMI in this study, participants were
classified using the extended International Obesity
Task Force (IOTF) BMI cut-offs, which were age and
gender specific cut‐off points that were extrapolated
from the adult BMI cut‐offs of 25 kg/m2 for over-
weight [15]. For statistical analysis, weight status
served as the dependent variable and was classified
into normal weight and overweight. The underweight
group was excluded in this study [6,16,17].
In this study, parental SES served as an explanatory
variable that could be measured by various factors. We
selected four categories to measure parental SES based
on the NYPI questionnaire: subjective economic status,
parental education level, parental occupational status,
and family structure. To measure subjective household
economic status, participants were asked, “How would
you rate your household economic status on the follow-
ing scale?” and responded based on a 7-point Likert
scale with 1 corresponding to “very poor” and 7 corre-
sponding to “very wealthy”. Parental education level was
divided into three categories (middle school graduated
or lower, high school graduated, university graduated or
higher) and both the paternal and maternal education
levels were included in the questionnaire. Parental occu-
pational status was determined by whether he or she
was employed, but the type of occupation was not speci-
fied. Data on family structure were obtained from
Table 1 Demographic characteristics of children and
adolescents
Variable Category n (%)
Gender Male 4706 (55.0)
Female 3849 (45.0)
Education Elementary school 4th
grade – 6th grade
2524 (29.5)
Senior secondary school 6031 (70.5)
Region Capital city (Seoul) 1417 (16.7)
Metropolitan city 2838 (33.5)
Cities and country 4226 (49.8)
Economic status Low 1613 (19.5)
Average 3790 (45.9)
High 2863 (34.6)
Father’s education Middle school graduated or less 425 (5.2)




Mother’s education Middle school graduated or less 443 (5.4)
High school graduated 4269 (52.3)
University graduated or more 3449 (42.3)
Father’s job No 323 (3.9)
Yes 7998 (96.1)
Mother’s job No 2797 (33.6)
Yes 5538 (66.4)
BMI Normal weight 6797 (79.4)
Overweight 1758 (20.6)
Mean (±SD) 20.3 (±3.2)
(min, max) (14.1, 40.6)
Parental interest in
weight control
Very high 3514 (41.2)
Average 3150 (37.0)
Little 1856 (21.8)
Father’s body shape Slim 1900 (22.4)
Average 3724 (43.8)
Obese 2874 (33.8)
Mother’s body shape Slim 1834 (21.6)
Average 3776 (44.4)
Obese 2897 (34.0)
Family structure Parents living with children 7362 (86.0)
Single-parent family (father) 308 (3.6)
Single-parent family (mother) 443 (5.2)
Non-parent 442 (5.2)
BMI body mass index; SD standard deviation.
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structure was divided into four types: parents living with
children, single-parent family (father), single-parent family
(mother), and without parents.
We considered gender, education (age), region, parents
interest in weight control and parent’s body shape as po-
tential confounders. To measure subjective interest of
parents in their children’s weight management, partici-
pants were asked “How would you rate the interest of
your parents in your weight management on the follow-
ing scale?” and responded based on a 5-point Likert
scale with 1 corresponding to “very interested” and 5
corresponding to “no interest”. To measure subjective
parental body shape, participants were asked “How
would you rate your parental body shape on the follow-
ing scale?” and responded along a 5-point Likert scale
with 1 corresponding to “very slim” and 5 corresponding
to “very heavy”. All variables were self-reported and
measured by a structured questionnaire.
Statistical analysis
For univariable analysis, the chi-squared test was used.
For multivariable analysis, multiple logistic regression
was applied using variables with a P value of less than
0.05 from the result of univariable analysis. Besides sig-
nificant variables, father’s employment was considered
to be an independent variable as well, because it is usu-
ally used as a proxy measure for economic levels. Logis-
tic regression was used to calculate the odds ratio (OR)
and 95% confidence interval (CI), while adjusting for
possible confounders. And we analyzed the stratification
logistic regression by gender. In order to examine the
presence of multicollinearity, we confirmed the variance
inflation factor and the logistic regression model didn’t
show multicollinearity. All of the statistical analyses were
two sided, and P < 0.05 was considered to be significant.
For statistical analyses, SAS version 9.2 (SAS Institute,
Cary, NC, USA) was used.
Results
General characteristics of subjects
All 8,555 subjects were composed of 4,706 males
(55.0%) and 3,849 females (45.0%). Regarding education,
29.5% were elementary school students, 70.5% were mid-
dle and high school students. For economic status,
45.9% answered ‘average’, 34.6% answered ‘high’, and
19.5% answered ‘low’. 79.5% of subjects were categorized
into the below normal weight zone, while 20.6% were
classified as being overweight or in the obese zone. The
average BMI was 20.3 with a range of 14.1 to 40.6.
Among the total sample of 8,555 subjects, there were
7,362 adolescents (86.1%) living with parents. Of the ado-
lescents residing with one parent (8.8%), 308 lived in
single-father households (3.6%) and 443 in single-motherhouseholds (5.2%). The remainder of the 442 adolescents
(5.2%) in the sample represented individuals who did
not live with their biological parents, but resided with
grandparents, relatives, and/or siblings (Table 1).
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weight and overweight groups
To identify differences in the characteristics of sub-
jects that influence the level of overweight, univari-
able analysis was performed. This analysis found that
males were more likely to be obese than females, as
26.0% of males belonged to the overweight or obese
group, while females made up only 13.9% of the
group (P < 0.0001). Students from 4th to 6th grade
were more likely to be overweight than middle and




Education Elementary school 4th grade – 6th g
Senior secondary school






Father’s education Middle school graduated or less
High school graduated
University graduated or more
Mother’s education Middle school graduated or less
High school graduated





Parental interest in weight control Very much
Average
Little
Father’s body shape Slim
Average
Obese
Mother’s body shape Slim
Average
Obese




*Chi-squared test.proportion of students from low or high economic
backgrounds belonged to the overweight group com-
pared to students from the average economic back-
ground (P = 0.04). The proportion of overweight was
slightly higher among the students with an unemployed
father (P = 0.07). When parents were overweight, the
children were more likely to be overweight (father’s
body shape P < 0.0001, mother’s body shape P = 0.01),
and as parental interest in weight management increased,
the overweight status of children increased as well
(P < 0.0001) (Table 2).erweight
Normal weight Overweight Total P-value*
3482 (74.0) 1224 (26.0) 4706 < 0.0001
3315 (86.1) 534 (13.9) 3849
rade 1847 (73.2) 677 (26.8) 2524 < 0.0001
4950 (82.1) 1081 (17.9) 6031
1125 (79.4) 292 (20.6) 1417 0.95
2249 (79.3) 589 (20.8) 2838
3362 (79.6) 864 (20.4) 4226
1267 (78.6) 346 (21.5) 1613 0.04
3062 (80.8) 728 (19.2) 3790
2248 (78.5) 615 (21.5) 2863
330 (77.7) 95 (22.4) 425 0.54
2708 (79.6) 693 (20.4) 3401
3472 (79.9) 873 (20.1) 4345
349 (78.8) 94 (21.2) 443 0.62
3410 (79.9) 859 (20.1) 4269
2726 (79.0) 723 (21.0) 3449
244 (75.5) 79 (24.5) 323 0.07
6378 (79.7) 1620 (20.3) 7998
2236 (79.9) 561 (20.1) 2797 0.50
4392 (79.3) 1146 (20.7) 5538
2449 (69.7) 1065 (30.3) 3514 < 0.0001
2607 (82.8) 543 (17.2) 3150
1712 (92.2) 144 (7.8) 1856
1551 (81.6) 349 (18.4) 1900 < 0.0001
3008 (80.8) 716 (19.2) 3724
2201 (76.6) 673 (23.4) 2874
1450 (79.1) 384 (20.9) 1834 0.01
3057 (81.0) 719 (19.0) 3776
2253 (77.8) 644 (22.2) 2897
5868 (79.7) 1494 (20.3) 7362 0.11
251 (81.5) 57 (18.5) 308
335 (75.6) 108 (24.4) 443
343 (77.6) 99 (22.4) 442
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children
The result of multivariable logistic regression showed
that gender, education level, parental economic level,
interest of parents in weight management, and body
shape of father and mother were significant variables.
From the analysis, it was found that the probability of
students being overweight increased significantly with
lower levels of parental economic level [P = 0.03; OR,
1.1; 95% CI, 1.0-1.3 (middle level vs. upper level) and
OR, 1.3; 95% CI, 1.1-1.5 (lower level vs. upper level)]
(Table 3). Education level, interest of parents in weight
management, and body shape of parents were significant
variables in the multivariable logistic regression to
analyze the male subjects. For females, education level,
parental economic level, interest of parents in weight
management, and the body shape of parents were sig-
nificant variables (Table 4).
Discussion
In this study, data from NYPI’s obesity status survey of
2009 were used to find the association between parental
SES and the overweight status in children and adolescents.
The prevalence of obesity in children and adolescents wasTable 3 Adjusted odds ratio from multivariable logistic
regression for childhood and adolescent overweight
Variable Category OR 95% CI P-value
Gender Female 1.0 < .0001




Elementary 1.8 (1.6, 2.0)
Economic status Upper 1.0 0.03
Middle 1.1 (1.0, 1.3)
Lower 1.3 (1.1, 1.5)
Father employed Yes 1.0 0.08
No 1.3 (1.0, 1.7)
Parental interest in weight Very much 1.0 < .0001
Average 2.5 (2.1, 3.1)
Little 5.8 (4.8, 7.1)
Father’s body shape Average 1.0 < .0001
Slim 1.0 (0.9, 1.2)
Obese 1.3 (1.2, 1.5)
Mother’s body shape Average 1.0 < .001
Slim 1.2 (1.0, 1.4)
Obese 1.3 (1.1, 1.5)
OR odds ratio; CI confidence interval.
Parameters entered into model: Gender, education, economic status, father’s
job, parental interest in weight, father’s body shape, mother’s body shape.higher when subjective household economic status was
lower. And the father was unemployed, the risk of obesity
could be increased (P = 0.084). The theoretical framework
proposed by Sobal [16] acknowledges that each SES indi-
cator may operate via a different pathway to influence the
development of adiposity. According to this framework,
education influences knowledge and beliefs, occupation
influences lifestyle and shared peer values, and income
relates to access to resources [9]. Therefore, economic sta-
tus could affect their children’s access to resources for the
healthy life style. Also, compared to employed fathers,
children and adolescents of unemployed fathers showed
higher rates of overweight.
This study, which used nationally representative data
of Korea, reconfirms that the relationship between over-
weight and SES among Korean children and adolescents
is consistent with findings from developed countries,
where the prevalence of overweight is inversely associ-
ated to SES [18-20]. In the 2009/2010 study of Health
Behavior in School-aged Children (HBSC), 13 out of 39
countries showed a statistically significant association
between the low family affluence scale (FAS) and the
overweight status in both genders. Moreover, another
eight countries showed an inverse relationship between
overweight and FAS in females. Lastly, the findings of
this study also correspond with Korean adult women’s
overweight patterns [21].
Objective and subjective SES indicators for adolescents
In a study of the health equity of adolescents, the appro-
priateness of conventional indicators such as parental
education level and household income was debated and
various alternative indicators were proposed [22,23].
They stemmed from the particular characteristics of ad-
olescents during the middle stages of the maturation
process and the possibility of inaccurate measurement of
parental SES by adolescents. For the latter, the FAS was
created to be a more accurate indicator [22]. For the
former, measurement of the SES of adolescents by asking
their own status instead of parental SES was proposed
[24,25]. Because adolescent SES was self-measured, the
measure indicated the subjective SES of adolescents.
Therefore, the debate on appropriate indicators of ado-
lescent SES is interconnected with the origin of health
inequality. If material deficiency is a major factor in
health inequality, then an objective SES indicator such
as FAS or well-measured parental SES is more strongly
related to health outcomes. However, if psychosocial
stress is a major factor, then subjective SES is more
strongly related to health outcomes. In this analysis,
objective SES and subjective SES indicators were both
considered. Education level of parents and employment
status could be regarded as the objective SES indicator.
On the contrary, the subjective household economic status
Table 4 Adjusted odds ratio from multivariable logistic regression for childhood and adolescent overweight by gender
Variable Category Male Female
OR 95% CI P-value OR 95% CI P-value
Education Senior secondary school 1.0 < .0001 1.0 < .0001
Elementary 1.5 (1.2, 1.7) 2.6 (2.1, 3.2)
Economic status Upper 1.0 0.03
Middle 1.0 (0.8, 1.2)
Lower 1.4 (1.0, 1.9)
Parental interest in weight Very much 1.0 < .0001 1.0 < .0001
Average 2.7 (2.1, 3.4) 2.2 (1.4, 3.5)
Little 6.1 (4.9, 7.7) 5.8 (3.8, 8.9)
Father’s body shape Average 1.0 0.12 1.0 < .0001
Slim 1.1 (0.9, 1.4) 0.9 (0.7, 1.2)
Obese 1.2 (1.0, 1.4) 1.5 (1.2, 1.9)
Mother’s body shape Average 1.0 < .001 1.0 0.01
Slim 1.3 (1.1, 1.6) 0.9 (0.7, 1.2)
Obese 1.4 (1.2, 1.6) 1.3 (1.1, 1.7)
OR odds ratio; CI confidence interval.
The male model included education, parental interest in weight, father’s body shape, mother’s body shape as independent variables.
The female model included education, economic status, parental interest in weight, father’s body shape, mother’s body shape as independent variables.
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sidered as the subjective SES reported by adolescents [19].
In this study, the results were inconsistent. Father’s
employment status had a tendency related to overweight
in children and adolescents when male and female stu-
dents were considered together, which suggests that
traditional indicators could be appropriate to study ado-
lescents. However, subjective economic status had a
significant effect on overweight also. And in subgroup
analysis, economic status was associated with females
being overweight. Therefore, objective SES and subject-
ive SES had a different effect on each gender. In previ-
ous studies, it is proposed that objective SES, subjective
SES and overweight status affect each other [26]. For
example, objective SES has an effect on overweight
through diet, physical activity or stress. Furthermore,
subjective SES has an effect on overweight through
stress and psychological sequelae such as social isola-
tion. Also overweight results in both objective SES
through stigma and discrimination and subjective SES
through cultural norms and stigma. Therefore, it is ap-
propriate to consider the various SES indicators includ-
ing objective and subjective SES indicator because both
could affect health outcomes independently [24,26].
Biological characteristics of parents and the role of
interest on adolescent’s overweight
Overweight patterns by gender were also related to the
body shapes of parents. In the case of male students,
when their mother was slender or obese, the risk ofchildren and adolescent’s being overweight was higher.
But in the case of female students, the risk of being over-
weight increased only when the mother was obese. Add-
itionally, the father’s body shape had a significant effect on
female students but not on male students. Therefore, dif-
ferences in overweight inequality may result from gender.
For example, dietary and physical inactivity that are im-
portant to overweight differ between the two genders [27].
Parental interest in weight management plays a signi-
ficant role in adolescents through role modeling and
encouraging healthy weight management. Studies explor-
ing the relationship between parental interest in weight
management, and adolescent diet or risk for overweight
have been controversial. Authoritarian or disengaged par-
enting styles were consistently associated with a greater
increase in adolescent BMI compared to balanced parent-
ing styles [17], while other studies found no association
between parental interest in weight management and BMI
trajectories through childhood and adolescence [28,29]. In
this study, less parental interest is related to high risk of
overweight. But in this cross sectional study, it is hard to
determine if parental less interest in weight is a cause for
overweight in children.
The overweight or underweight status of parents could
affect the overweight in children or adolescents by genetic
traits or family life styles. In this study, when the parents
were obese or slender, the odds of children and adoles-
cents being overweight increased compared to when the
parents were of average weight. However, because the
overweight of parents was measured by children and
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sult illustrates the inheritance of overweight by the subse-
quent generation. Therefore, appropriate interventions
deterring the inheritance of overweight are needed. Be-
cause lifestyle may also be affected by SES, a targeted
intervention for families with lower SES could be
beneficial.Strength and weaknesses of this study
A previous study which used the 2007 Korea Youth Risk
Behavior Web-based Survey, another nationally repre-
sentative survey, showed an inverse relationship between
overweight status and subjective social status [19]. Among
SES indicators, subjective family economic status and sub-
jective school achievement were statistically significant
in multiple logistic regression analyses. This study also
showed a negative relationship between SES and over-
weight in spite of differences in measurement methods
and data source. In comparison to a previous study,
elementary school children from 4th to 6th grade were
included and the health outcome was defined as being
overweight instead of obese, and the definition of being
overweight changed. More importantly, the biologic
factors of parents, which were not considered in a pre-
vious study, were also considered. In spite of these dif-
ferences, the importance of SES was acknowledged. But
there is a need for further studies on the appropriate
SES indicators for adolescents.
The present study has some limitations. Firstly, because
the present study is a cross-sectional study, causality could
not be established. Although a previous cohort study also
found evidence that SES was associated with overweight,
the cross sectional design of the present study weakens
the causality of overweight. Therefore, a longitudinal study
that could further determine cause-outcome relationships
is necessary. Another limitation is the inaccuracy of self-
administered questionnaires and the lack of validation in
the assessment of questions. In particular, overweight
status was defined by self-reported height and weight.
However, students are well known about their height and
weight based on their physical examination that is manda-
torily taken every year at the school in Korea. Children
and adolescents may underestimate their obese status and
the prevalence of overweight could be underestimated.
Parent body shape variables are also reported by children.
This could result in over or underestimation of association
between children and parent BMI. Similarly, because the
employment status is only classified as employed or
unemployed, the detailed employment situation, such as
having a professional job or an unskilled job cannot be
ascertained. These aspects could also have an impact on
the examination of the relationship between overweight
and SES. These limitations pointed out the need forcareful interpretation of the findings in this study and fu-
ture research on adolescent overweight.
Conclusions
This study showed an inverse association between over-
weight and SES in Korean children and adolescents
through an examination of nationally representative data.
The prevalence of overweight was higher in the low eco-
nomic status group. Also, in a subgroup analysis by gen-
der, which adjusted for demographic factors and SES
indicators, subjective family economic status, and paternal
education level had significant effects on the overweight
status of children and adolescents. These results match
previous findings on SES-overweight inverse patterns in
Korean adolescents in spite of difference in measurement
methods, time, and data sources. This confirms that the
overweight pattern of Korean children and adolescents
matches that of other developed countries. An appropriate
intervention targeting the inheritance of overweight
should be an area of concern in Korea.
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